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Quality issues are receiving increasing attention from many
industries. The commercial printing industry is showing similar
concern. Quality is often used as a marketing tool.
This thesis surveys the top management of American commercial
printing companies on their awareness of, practice of, and benefit
from currently recognized quality control concepts and methods.
The National Association of Printers and Lithographers assisted in
the survey by providing design and mailing services. The survey
mailing went to the membership of N.A.P.L. and to an additional
fifteen hundred commercial printing companies. The responses to
this survey were compared to similar surveys conducted in 1987 and
1986 by the American Society for Quality Control (ASQC) . The ASQC
surveys polled executives from a variety of industries. The
populations of ASQC's surveys consisted of executives from both
Fortune 500 and smaller companies.
Conclusions were made that the individuals in the commercial
printing industry, as sampled by this study, have a limited
awareness of quality concepts, are not practicing many quality
improvement methods, and strongly believe that improving quality
has tangible benefits. The conclusion was also made that American
industry as a whole has a higher level of
sophistication concerning
quality issues than




Quality, productivity, and customer satisfaction are issues
which have received a great deal of exposure and attention
recently- Corporations advertise their products on the basis of
superior quality- Many have adopted slogans emphasizing the
quality of their products or services. The printing industry is
no exception. Many printing companies rely on their reputation for
quality work to attract sales. Indeed, it would be difficult to
find a printing form that did not believe that they produced a
quality product or provided a quality service.
But the issue of quality has many facets and many interpreta
tions. Cost of quality, the inter-relation of quality and
productivity, quality improvement, and quality engineering are just
a few elements of an overall approach to quality. Psychology,
consistency, efficiency and
economics are also issues connected
with quality practice.
Sales of Japanese cars jumped in America when consumers began
to perceive them as being of higher
quality- Printing firms
employing the
techniques (such as statistical process control,
total quality control,
and the use of quality teams) proven by the
Japanese might also enjoy the
same reputation.
The purpose of this study
is to explore the quality related
attitudes, awareness,
and experience of the highest level execu
tives of American commercial printing
companies. The study shall
be in the form of a mail
survey. For the purposes of comparison
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the results will be measured against those of similar studies
conducted in 1986 and 1987 by the American Society for Quality
Control, Incorporated (ASQC). The ASQC surveys, published in the
December 1986 and December 1987 issues of Quality Progress, polled
executives from Fortune 500 corporations as well as smaller
companies. The survey was done in association with the Gallup
Organization.
Industry support organizations, printing industry associa
tions, and educational institutions will find the results of this
study highly useful in that the results of this investigation will
focus attention on the quality concepts and procedures which
require more education and greater understanding. Also, the
results of this study will allow the executives and managers of
individual printing companies to compare their positions concerning
quality concepts with the printing industry on average.
The results of this study will also be of interest to the
researcher as a way of determining the possibilities for growth in
the quality improvement area of the industry. The survey should
also reveal the current opinion among ranking executives on quality
management as a beneficial tool for the printing industry.
The reader should be cautioned against perceiving the results
of this study as an indicator
of the graphics arts industry as a
whole. This study does not
take into account product and machinery
manufacturers, trade houses, specialty printers, etc.
BIBLIOGRAPHY FOR THE INTRODUCTION
Cound, Dana M. "Gallup Survey: Top Executives Talk About
Quality", Quality Progress, vol. #19, no. 12 (1986), 48-54.
Ryan, John. "1987 ASQC/Gallup Survey", Quality Progress, vol. #20,
no. 12 (1987), 12-17.
DEFINITIONS OF TERMS
Productivity: The ability to make a quality product at a minimum
cost.
Quality: The degree to which a product meets the specifications
(needs) of the user. Fitness for use.
Quality procedures: The functions and/or operations within an
organization, corporation, or process which act to ensure product
or service quality.
Quality concepts: Philosophies, goals and objectives regarding the
management of the quality function.
Top management and/or top executives: Chief executive officers,
presidents, owners. Those to whom this survey was addressed.
LITERATURE REVIEW
The 1986 ASQC/Gallup Survey was reported in Quality Progress.
December 1986. (1) The Gallup Organization was commissioned by the
American Society for Quality Control to survey the "top
echelon"
executives of American industrial and service firms on the basis
of their ideas and experience in regard to quality concepts and
procedures. The survey questioned executives on issues and topics
centering on "top management's knowledge, commitment, and practices
in matters of concern to ASQC". (2)
For the survey, the Gallup Organization drew two samples, one
from Fortune magazine's listing of the top 1000 industrial and
service corporations, the second from a database of U.S. companies
with twenty or more employees. (3) Interviews were conducted by
telephone.
To summarize the findings of the 1986 ASQC survey, and to
quote ASQC president Dana Cound,
Overall, I don't see the understanding of quality
or the commitment to quality improvement that I had hoped
for. With only a few encouraging signs, the overall
message is that quality has not yet fully taken hold as
a strategic way of doing business, nor is the competitive
potential of quality improvement fully understood. (4)
To quote James R. Houghton, Chairman of the Board, Corning
Glass Works,
Fewer than 20% of the respondents view improvements
in quality as the best way
to reduce cost Are we
ignoring the lessons in
excellence offered by such giants
as IBM, GE, Westinghouse,
and other American industry
leaders, not to mention the
Japanese? (5)
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Finally, pollster and Gallup Organization president
Andrew Kohut,
If this survey tells us anything it is that there
is a need to educate management as well as employees
concerning product and service quality- (6)
The 1987 ASQC/Gallup Survey was reported in Quality Progress,
December 1987.(7) ASQC's full report of the 1987 survey also
appeared entitled "Executives* Perceptions Concerning the Quality
of American Products and Services -1987-".(8)
The Gallup Organization again was commissioned by the American
Society for Quality Control for the 1987 survey of American
industry. (9) Questions were repeated from the 1986 survey, while
others were added, and some dropped. The sample was drawn from the
Fortune 500 and a database of smaller companies employing 2 0 or
more persons. (10)
The following topics were included in the survey: Evaluation
of the degree to which quality and other factors will become
critical issues for the company in the near future. Evaluation of
selected means of improving quality. Indicators used in determin
ing the status of quality in products. Programs used to improve
product and service quality. Perception of the cost of poor
quality to the company.
Perception of quality improvement as a
strategic activity. (11)
Regarding the question of
which issues will be most critical





quality" had the second highest rating at thirty-nine
7
percent. "Productivity", which many view as an issue closely
related to quality, was third with twenty-six percent. (12)
Forty-three percent of executives surveyed regarded a "change
in corporate culture" as the most important way to improve quality.
Employee motivation was rated second with thirty-eight percent.
Employee education was rated third with thirty percent of the
respondents indicating that this was a very important method in
quality improvement. (13)
In determining the quality status of their products or
services, thirty-one percent of executives use customer suggestions
as an indicator of their company's performance. Profitability
and/or volume of business was the second most frequently mentioned
indicator of quality. (14)
Eight-one percent of the executives surveyed stated that they
used "visible top management
leadership"
often or very often as a
method of improving quality- Employee involvement in problem
solving was used by seventy-one percent of the respondents often
or very often. Statistical process control was used by only
forty-
five percent of executives surveyed. This represents a one percent
increase over ASQC's 1986 survey. (15)
Forty-four percent of the executives surveyed responded that
poor quality costs their company
less than five percent of the
company's gross annual sales. Nineteen percent of those surveyed
estimated their cot between five and ten percent. One in ten said
poor quality was costing
them over ten percent. (16)
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Concerning their company's use of quality as a strategic
activity, forty-six percent of the respondents stated that they had
achieved "significant results, increased profitability and/or
market
share"
by means of a quality improvement program. Eight
percent of those with quality improvement programs in place
responded that they were "frustrated with results" . (17)
These observations were also made from the 1987 ASQC/Gallup
survey :
Executives had unrealistic perceptions of the cost of quality
in their companies. Cost of quality estimates were consistently
low. (18) All executives expressed greater concern for service
quality than for product quality. (19) Virtually all respondents
believed that quality plays a major role in strengthening competi
tiveness of American business. (20) Increasing quality was more
likely to be seen as increasing profit than as reducing costs. (21)
Only about one-half of the respondents reported that their top
management receives periodic reports on quality costs. (22)
"The changing role of quality management",
an article in the
TAPPI Journal quotes from a survey conducted by the Administrative
Applications Division of ASQC,
Excerpts of the responses from chief executive
officers of three major U.S. corporations:
Executive No. 1: "...Quality management as a
screen of poor performance and
lack of confor
mance will decline. The quality manager in
the '80's will play a role of promoter of
quality,
educator of quality fundamentals,
managing more
of a distributed embodied
quality
organization than a centralized
quality control
function."
Executive No. 2: "...Quality programs, to be
effective, must mostly be originated and
implemented in the operating organizations.
However, the quality professionals play the
important role of stimulating and assisting
the operating managers in the development of
these programs, monitoring their programs,
taking remedial actions, if necessary, through
operating managers, and ultimately insuring
the success of the program."
Executive No. 3: "...It will be more dif
ficult to distinguish between quality profes
sionals and operating managers ... They will be
business executives and protectors of the
quality system. . .They will play a much larger
role in coaching the organization in quality
techniques and attitudes. " (23)
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STATEMENT OF THE PROBLEM
The printing industry is currently experiencing a state of
over-capacity- There is not enough work to support the production
capability of the industry as it now exists. This point, coupled
with the expanding use of color and stricter requirements for
quality by the customer, is making printing markets highly competi
tive.
This condition of over-capacity has been recognized in the
1988 U.S. Industrial Outlook:
"The development of high-speed lithographic presses. . .has
led to production capacity in excess of market
demand. "(1)
- U.S. Industrial Outlook 1988.
Furthermore, the situation has been acknowledged by quality
control experts :
"While these developments have improved productivity and
precision, they have been accompanied by customer demands
for better quality, shorter delivery dates, and improved
service. "(2)
- Lawrence J. Schewe, from the Graphics Arts
Industry section of J. W. Juran's Quality Control
Handbook. "The success or failure of many printing
companies today will depend on their ability to produce
a high quality product at a fair price in an increasingly
competitive market. "(3)
- John Compton, from his keynote
address to the 1987 Conference on Quality and Produc
tivity in the Printing and Publishing Industries.
The role of executive level management has also been ack
nowledged:
"Obtaining a commitment from top
management is the first




commitment can the program begin to move forward. "(4)
-
Miles Southworth, The Quality Control Scanner.
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The management of quality and its associated tools, quality
control and statistical process control, may enable a printing firm
to achieve and maintain a competitive position. Experience has
shown that such quality programs must be implemented on a
company-
wide scale, starting with top level management.
Because of the previously cited literature, the researcher
believes that the printing industry has been slow to examine and
adopt the principles put forth by recognized quality experts
Joseph Juran, W. E. Deming, and Philip Crosby. Very likely the
executives of commercial printing companies have limited knowledge
of modern quality practices.
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Outlook, U.S. Department of Commerce, International Trade
Administration, 1988, p. 29-13.
(2) J. M. Juran and Lawrence J. Schewe, Quality Control
Handbook. McGraw-Hill Book Company, New York, 1974, p. 40-42.
(3) John Compton, Keynote address, 1987 Conference on Quality
and Productivity in the Printing and Publishing Industries,
Rochester Institute of Technology, Rochester, NY, June 1987.
(4) Miles Southworth, "Implementing a Quality Program",
Quality Control Scanner, vol. #8, no. 3 (March 1988) , p. 1.
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RESEARCH QUESTIONS/HYPOTHESES
The questions this survey will address are:
1. To what level are the top executives of American commer
cial printing firms aware of modern quality procedures
and concepts? This question was tested by the following
hypotheses .
a. There is significant agreement among the top
management of American commercial printing firms
that a direct positive correlation exists between
quality and productivity. (Surveyed by question 7.)
b. There is significant agreement among the top
management of American commercial printing firms as
to the cost of quality within their firms.
(Surveyed by question 8.)
c. There is significant agreement among the top
management of American commercial printing firms
regarding methods of reducing costs which offer the
greatest potential. (Surveyed by question 9.)
d. Significant agreement exists among top management
of American commercial printing firms regarding
critical issues facing their companies. Each issue
will therefore have an equal percentage of
responses. (Surveyed by question 10.)
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Significant agreement exists among the top manage
ment of American commercial printing firms regarding
the equality of importance of quality improvement
measures. (Surveyed by question 11.)
When polled concerning their greatest quality
related costs, the top management of American
commercial printing companies will show no tendency
toward any one element of cost. (Surveyed by
question 13.)
The top management of American commercial printing
firms will be equally divided regarding their work
experiences when quality is improved. (Surveyed by
question 14.)
There is significant agreement among the top
management of American commercial printing firms as
to the preparation of a report on the cost of
quality- (Surveyed by question 16a.)
Significant agreement exists among top management
of American commercial printing firms that the
origin of competition based on quality in the next
five years will come equally from all geographic
areas. (Surveyed by question 18.)
Significant agreement exists among the top manage
ment of American commercial printing firms that the
origin of competition based on cost will come
equally from
all areas. (Surveyed by question 19.)
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To what extent have modern quality procedures been
practiced in American commercial printing companies?
This question was tested by the following hypotheses.
a. The top executives of American commercial printing
firms do not have any significant tendency to use
particular indicators of product and/or service
quality more frequently than others. (Surveyed by
question 12.)
b. When polled concerning their greatest quality
related costs, the top management of American
commercial printing companies will show no sig
nificant tendency toward any one element of cost.
(Surveyed by question 13.)
c. There is significant agreement among the top
management of American commercial printing firms
regarding the frequency in which quality improvement
programs and/or methods are used. (Surveyed by
question 15.)
d. Significant agreement exists among the top manage
ment of American commercial printing companies
regarding their quality organization or quality
position. (Surveyed by question 20.)
Have modern quality practices proven beneficial? The
following hypotheses tested that question.
a. There is significant agreement among the top
management of American commercial printing firms
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that a direct positive correlation exists between
quality and productivity. (Surveyed by question 7. )
b. The top management of American commercial printing
firms show no significant differences regarding
their work experiences when quality is improved.
(Surveyed by question 14.)
c. The top management of American commercial printing
firms show no significant difference as to their
level of activity concerning quality improvement as
a strategic activity. (Surveyed by question 17.)
How does the sample in this study compare to the sample
of the ASQC survey? This question will be tested in all
cases by the null hypothesis: There is no significant
difference between the population sampled for this study
and the populations sampled by ASQC in 1986 and 1987.
The questions this null hypothesis will be applied
to are 6 through 16a, 17 and 18.
21
RESEARCH DESIGN/PROCEDURES
This study was conducted in the form of a mail survey. For
the purposes of this study The National Association of Printers and
Lithographers agreed to cooperate in the preparation and distribu
tion of survey questionnaires. The questionnaires went out under
N.A.P.L. signature and on N.A.P.L. letterhead. N.A.P.L. took
responsibility for the mailing of the survey questionnaires to its
membership. N.A.P.L. also purchased an outside mailing list to
supplement their initial distribution list. The 1500 addresses on
this list were of the nation's largest printers. This was con
sidered necessary in order to alleviate the skew in the N.A.P.L.
population. N.A.P.L. *s membership consists primarily of
family-
owned commercial sheet-fed operations employing approximately
twenty-five people. Approximately five thousand questionnaires
were mailed out. N.A.P.L.'s membership is approximately three
thousand, six hundred. The difference represents the question
naires to be addressed to those on the supplemental mailing list.
The population for this survey consists of the member companies of
N.A.P.L. who classified themselves as general commercial printers
and of an additional list purchased from A. F. Lewis by N.A.P.L.
of the nation's 1500 largest commercial printers. The question
naires mailed to N.A.P.L.'s membership were addressed to the
ranking executives within
each member company- The same is true
of the questionnaires mailed to those companies on the additional
list.
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Design and layout of the questionnaire were provided by
N.A.P.L. in order to meet their mailing requirements. N.A.P.L.'s
director of communications included an introductory statement of
her own. Questionnaires were printed by the researcher and shipped
to N.A.P.L. 's Teaneck, New Jersey, offices to be mailed. Responses
were returned to N.A.P.L. and then delivered to the researcher for
evaluation.
N.A.P.L. agreed to participate in this study in exchange for
rights to publish a condensed version of the results.
23
SURVEY QUESTIONS
(Final questionnaire form will include answer blanks, ballot boxes,
etc. The questionnaire form will largely be dictated by the
mailing and response method.)










2. How many full-time employees do you have? (best estimate)
3. Please give an estimate of the annual sales of your firm.
-
Up to $500,000
- $500,001 to $1 million
- $1MM+ to $2MM
- $2MM+ to $3MM
- $3MM+ to $5MM
- $5MM+ to $10MM
- $10MM+





















Do you consider your company to be primarily a service or
manufacturing enterprise?
Please rank the following four items in order of their level






Some people say there is a direct positive correlation between
productivity and quality. Do you agree or disagree?
Please estimate your cost of quality as a percent of sales.
- 0% to 2%
- 2%+ to 5%
- 5%+ to 10%
25
- 10%+ to 15%
- 15%+ to 20%
- 20%+ to 30%
- 30%+
9. If you were looking for a way to reduce costs in your firm,
which of the following do you think would offer the greatest
potential? (check one)
- Increase employee motivation
- Automation or process improvements
- Advances in technology
-
Upgrading employee education/training
- Improvements in quality
- Improvements in operating system
- Improvements in employee compensation
- Don't know
10. In the next three years, how critical will the following
issues be to your company? Rate each using a ten-point scale
in which ten means the issue is extremely critical and one













11. There are many ways to improve quality in general throughout
American business. Using a ten-point scale please rate the
following in terms of importance, with ten meaning it is a
very important way to improve quality and one meaning it is
not important at all.
- Employee education
- Process control
- Change in corporate culture
- Expenditure on capital equipment
- More control over suppliers
- Improved administrative support group output
- More product inspection
- Employee motivation
12. In determining the status of quality of your products or
services, what indicators do you use?
- Customer suggestions
- Profitability/volume of business














13. Which of the following represents your greatest cost in the
quality area?
- Cost of rework
- Cost of waste/scrap
- Product inspection costs
- Cost of lost sales
14. Which of the following statements most accurately reflects
your work experience?
-
Increasing quality leads to cost reduction
-
Increasing quality leads to greater profit
-
Increasing quality leads to greater productivity
- None of the above, increasing quality increases cost and
decreases productivity and profit
15. How often does your company use the following programs or
methods? Would you say your company uses (program/method )
very often, often, sometimes, rarely,
never?
- Visible top management leadership
- Employee involvement in problem solving
- Total quality control




- Statistical process control
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-
Internal and external surveys
-
Quality improvement teams
16a. Is a periodic report on quality cost prepared for top manage
ment in your organization?










17. There has been discussion in recent years about the importance
of quality improvement as a strategic activity- Which of the
following best describes your level of activity?
- Significant results achieved, increasing profitability,
increased market share, increased employee morale, increased
customer loyalty, other benefit
- Recent knowledge and awareness, exploring program pos
sibilities
- Program in place, no results yet
- Program in place, frustrated with results
- No need to use quality improvement as a business strategy
- Don't know
18. Where will your company's greatest competitive quality
challenge come from in the next five years?








19. Where will your company's greatest competition come from in
terms of cost?






20. Which one of the following best describes your company's
quality position?
-
Company-wide quality policies and procedures within each
department
-
Quality control department responsible for company-wide
quality
- Formal quality procedures and responsibilities restricted
to printing
- No formal quality policies or procedures, quality control
is the responsibility of individual department managers
- No formal set of quality policies or responsibilities
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EXPLANATION OF QUESTIONS
Questions 1 through 4b:
Included as a means of establishing demographics. Also
intended to "warm-up" the respondent.
Question 5:
As revealed by the ASQC/Gallup Survey 1987, manufacturing
enterprises are more likely to have considered, or have in
place, formal quality measures. (1) The printing industry's
perception of itself may relate directly to its awareness and
implementation of quality practices.
Question 6:
These four factors traditionally compete in the production of
most products and services in the U.S. (2) This question asks
which of the four factors is most important to the respondent.
An informed respondent will understand that good quality, and
a good quality program, will have a positive effect on the
other three.
Question 7:
W. Edwards Deming, a father of modern quality thinking,
believes quality and productivity are practically synonymous.
To quote from his book, Quality. Productivity, and Competitive
Position, "Why is it that productivity increases as quality
improves? Less rework. "(3) Such a relationship does exist.
This is a basic premise of current quality thinking.
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Question 8 :
This question concerning cost of quality (COQ) is asked to
determine if the respondent has an understanding of what
constitutes COQ, and if the respondent is aware of the COQ
within his/her organization. Cost of quality for American
business is estimated at around 25%. (4) ASQC survey results
show executives quoting substantially low COQ figures,
presumably because they are uninformed regarding what con
stitutes cost of quality. To quote Philip Crosby from his
book, Quality is Free, "You can spend 15 to 20 percent of your
sales dollar on such expenses without even trying. "(5)
Question 9 :
To continue Crosby's quote, "A company with a well run quality
management program can get by with less than 2 . 5 percent of
sales (going to quality cost). "(6) This question aims to
measure if management in the printing industry equates reduced
costs with improved quality management. The response
"improvements in quality" will show that this relationship is
understood.
Question 10:
This question asks if quality and productivity are important
issues facing printing firms. A rating of 10 will be con
sidered to mean "high importance".
Question 11:




concepts. "The costs of mass inspection are
32





The responses "cost of quality", "corporate quality auditing",
and "quality reports" will illustrate greater awareness of
quality concepts and practices. The purpose of quality
auditing is explained by J. M. Juran, a widely recognized
authority on quality practices. "...to define problem areas
in sufficient detail to generate corrective action. "(8) This
is an established function in quality improvement. A respon
dent answering "customer
complaints"
will show reactive rather
than preventative thinking.
Question 13:
The costs associated with rework, waste and scrap, inspection,
and lost sales are among those considered part of the cost of
quality. (9) This question is asked in order to identify which
cost respondents see as their greatest.
Question 14 :
This question aims to substantiate the concept that improved
quality improves productivity, thereby yielding improved
profit. (10)
Question 15:
This question aims to see which of the programs listed are




The calculation of cost of quality (COQ) within an enterprise
and its usefulness to management is recognized by
Philip Crosby, "The purpose of calculating COQ is... to get
management's attention and to provide a measurement base for
seeing how quality improvement is doing. Once an operation
knows its COQ... goals for reducing cost can be set. "(11) The
frequency with which such a report is prepared is a measure
of a company's commitment to quality. While producing such
a report on a weekly basis may be extreme, any time period
longer than a year should be considered less than satisfac
tory.
Question 17 :
This question is a gauge of the perceived benefits of quality
improvement programs within the respondent's firm.
Question 18:
This question asks if American printing firms feel more
threatened by domestic or foreign competition on the basis of
quality- Foreign competition is commonly viewed as being
cost-based.
Question 19:
The intrusion of foreign competition on American printing
markets is generally attributed to a lower cost of foreign
printed materials (the low cost of labor abroad is commonly
thought to be responsible) . This question asks if the
respondent sees this as a continuing trend and, if so, where
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primarily is his/her competition on the basis of cost coming
from.
Question 20:
The responses for question 2 0 demonstrate the level of
understanding and commitment to modern quality concepts.
Response #1, "Company-wide quality policies and procedures
within each department", shows the most complete understanding
of and commitment to modern quality concepts. In the words
of W. E. Deming, describing the highest commitment to quality,
"Improvement of quality became at once, with total
commitment: Company-wide - all plants, management,
engineers, production workers, suppliers, everybody
...Embracing every activity in production and ser
vice. . (12)
Response #2, "Quality control department responsible for
company-wide quality", shows less of an understanding of the
quality function. Again, W. E. Deming,
"Quality control departments. .. (take) control away
from everybody else, which (is) of course entirely wrong,
as quality is everybody's job. "(13)
Response #3, "Formal quality procedures and responsibilities
restricted to printing", shows a limited approach which is
antithetical to Deming *s ideal. Response #4, "No formal
quality policies or procedures, quality
control is the
responsibility of
individual department managers", is the kind
of system Crosby warns us against,
"Uncertainty. . .places the quality function deep in




restrictions create the self-fulfilling prophesy
that unsolved problems will
always be around. "(14)
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Response #5, "No formal set of quality policies or
respon
sibilities". This response is quite obviously at the
lowest
end of a "quality concept continuum". To quote Deming,
"No
one in the organization can work effectively when signals
from
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DATA ANALYSIS
Of the total number of responses to this survey, 473 clas
sified themselves as "general commercial" printers (question 1) .
That figure represents 71.2 percent of all responses. It is this
percentage which was used as the sample for this study (Figure 1) .
The 473 responses represent a 9.46 percent of the total. This
response rate is considered very high and is certainly satisfactory
for this study.
The responses to each question have been tallied and expressed
as a percentage of all responses to that question. All statistics
have been calculated using the 95% confidence interval of
probability.
Hypothesis la., which relates to survey question 7, was
analyzed using the confidence interval for a percentage technique.
The lower limit for the interval is .758, while the upper limit is
.832. The finding of this study 79.5%, or .795, falls between
these limits. Therefore, it can be concluded that a significant
agreement exists among the population concerning the direct
positive correlation of quality and productivity.
Hypothesis lb., which was tested by survey question 8, was
analyzed using the chi-square
method. The chi-square value for the
data set obtained from question 8 is 40.02. Using the .05
probability with four
degrees of freedom we see 9.48 < 40.02.
Therefore, hypothesis lb. is
rejected. There is no significant










































FIGURE 1. RESPONSES TO SURVEY QUESTION 1
Figure 1.
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The chi-square method was used to analyze hypothesis lc,
which is related to question 9 of the survey. The .05 probability
is 14.07. The chi-square value is 52.05. 52.05 > 14.07; there
fore, hypothesis lc. is rejected. There is no significant agree
ment regarding cost reduction methods.
Question 10 of the survey allowed respondents to rank issues
facing their companies on a 1 to 10 scale of importance (10 being
the most important) . As was the case in the ASQC surveys, only
those issues ranked "10" were recorded for analysis. Evaluation
for hypothesis Id. was done by the chi-square method. The
chi-
square value for this data set is 325.56. The .05 probability is
15.51. Hypothesis Id. is rejected. There is no significant
agreement regarding important issues in the next three years.
Hypothesis le., as tested by question 11, is rejected. The
chi-square value is 276.57. The .05 probability value is 14.07.
276.57 > 14.07. There exists no significant agreement on quality
improvement methods.
Hypothesis If., as tested by survey question 13, was analyzed
using the chi-square method. The
hypothesis is rejected. The chi-
square value is 369.09. The .05 probability for 35 degrees of
freedom is 49.76. 369.09 > 49.76. No significant agreement
exists. Quality improvement plans
are not used with equal
frequency.
Hypothesis lg. was surveyed by question 14. The chi-square
method used to analyze the data
showed significant differences.
Chi-square value, 4 0.01
> 7.81, the .05 probability- The
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hypothesis is rejected. Significant differences exist regarding
respondents'
quality-related experiences.
The confidence interval for the percentages in survey
question 16a. is .758 to .820. The pertinent value obtained in
question 16a., 78% or .78, is within the confidence interval.
Hypothesis lh. is accepted. Significant agreement exists that a
COQ report is not prepared.
Hypothesis li., as tested by question 18, is rejected. There
are significant differences. The chi-square value 304.52 > 11.04,
the .05 probability. Respondents showed no significant agreement
that competition on the basis of quality would come from all
geographic areas equally.
Hypothesis 1j . , as tested by question 19 on the survey, is
rejected. The data set yielded a chi-square value of 257.92 and
a .05 probability value of 11.07. 257.92 > 11.07; significant
differences exist. respondents showed no significant agreement
that competition on the basis of quality would come from all
geographic areas equally.
Hypothesis 2a., as tested by survey question 12, was analyzed
using the chi-square method. The chi-square value is 121.32. The
.05 probability value is 18.31. 121.32
> 18.31; hypothesis 2a is
rejected. Significant differences exist regarding the indicators
of quality used by survey
respondents.
Hypothesis 2b., as tested by question 13, is rejected. The
chi-square value is 50.84. The .05 probability value is 7.81. No
significant agreement exists
between the frequency respondents
42
indicated which represented their greatest COQ.
Hypothesis 2c, as tested by question 15, is rejected. The
chi-square value is 50.84. The .05 probability value is 7.81.
Significant differences exist among respondents concerning their
greatest quality-related costs.
Hypothesis 2d., as tested by question 20, is rejected. The
.05 probability is 9.49. The chi-square value is 66.53. The
differences are significant. 66.53 > 9.49. The levels of quality
position are not indicated equally by respondents.
Hypothesis 3a., which relates to survey question 7, was
analyzed using the confidence interval for a percentage technique.
The lower limit for the interval is .758, while the upper limit is
.832. The finding of this study 79.5%, or .795, falls between
these limits. Therefore, it can be concluded that a significant
agreement exists among the population concerning the direct
positive correlation of quality and productivity.
Hypothesis 3b. was survey by question 14. The chi-square
method used to analyze the data showed no significant agreement.
Chi-square value 40.01 > 7.81, the .05 probability- The hypothesis
is rejected. Significant differences exist regarding
respondents'
quality-related experiences.
Hypothesis 3c. was tested by question 17 on the survey. The
data set from the responses to this question yielded a chi-square
value of 67.23. The .05 probability value is 11.07.
67.23 > 11.07. The hypothesis is rejected. Significant
differences exist between the frequency that levels of quality
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improvement were indicated by respondents.
To compare the results of this study to those of the ASQC
studies of 1986 and 1987, a null hypothesis will be used: There
is no significant difference between the population sampled for
this study and the populations sampled by ASQC in 1986 and/or 1987.
(Hereafter "the null hypothesis".) For the purposes of this study
it is assumed that the findings of ASQC and the Gallup Organization
accurately represent American industry as a whole.
In testing this hypothesis by means of the chi-square method
on survey question 6, it is convenient to subdivide the question
into the categories of "Quality", "Schedule", "Cost", and "Profit".
In the "Quality" category the chi-square value is 20.84. The .05
probability is 7.81. 20.84 > 7.81; therefore, the null hypothesis
is rejected. There is a significant difference between samples.
For the
"Schedule"
category the .05 probability is again 7.81. The
chi-square value is 55.61. The null hypothesis is rejected. There
is a significant difference between samples. The chi-square value
for the
"Cost"
category is 19.62. Again, the .05 probability value
is 7.81. 19.62 > 7.81; the null hypothesis is rejected. Finally,
for the
"Profit"
category, the chi-square value is .78. The .05
probability value is 7.81.
.78 < 7.81; therefore, the null
hypothesis is accepted. There is no significant difference between
populations.
The null hypothesis applied to survey question 7 is accepted.
The sample from this study and ASQC's
1986 survey were compared.
The chi-square value found was
.33. The .05 probability is 3.84.
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.33 < 3.84; there is significant agreement among samples. Quality
and productivity are seen as having a direct, positive correlation.
The null hypothesis applied to survey question 8 is rejected.
The differences between samples are significant. The chi-square
value is 38.15, the .05 probability is 15.51. 38.15 > 15.51.
Agreement does not exist among samples regarding cost of quality.
When question 9 of the survey is examined by use of the
chi-
square method, the null hypothesis is rejected. The chi-square
value is 35.57, the .05 probability is 21.03. 35.57 > 21.03.
Agreement does not exist among samples regarding methods of cost
reduction.
When the null hypothesis is tested by question 10, it is
rejected. With a chi-square value of 34.49 and a .05 probability
of 23.68, it must be concluded that there is no significant
agreement among samples concerning important issues. Only
responses of "10", meaning "extremely critical", are included in
this examination.
The data for question 11 yield a chi-square value of 84.7.
The .05 probability is 14.07. 84.7 > 14.07; therefore, the null
hypothesis is rejected. Significant difference exists between
samples. There is no agreement concerning quality improvement
methods .
The null hypothesis, as tested by survey question 12, is
rejected. The chi-square value is 88.69, the .05 probability is
21.03. 88.69 > 21.03. No significant agreement exists. The
samples do not agree on the indicators of quality they use.
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The null hypothesis must be rejected when tested by
question 13 of the survey. The chi-square value 68.35 > 23.68, the
.05 probability value. No significant agreement exists between
samples regarding their greatest costs in the quality area.
The data for question 14 yield a chi-square value of 12.48.
The .05 probability is 5.99. 12.48 > 5.99; therefore, the null
hypothesis is rejected. Significant difference exists between
samples. Respondents in each of the samples do not agree upon the
quality-related work experiences.
When discussing the results of survey question 15, it is
convenient to subdivide the question into the categories of "Top
management leadership", "Employee involvement", "Total quality
control", "Evaluation of quality objectives", "Mandatory skills
training", "Statistical process control", "Internal and external
surveys", and "Quality improvement teams". Each category compares
this survey and ASQC's surveys. The null hypothesis for "Visible
top management
leadership" is accepted. 5.08 (chi-square) < 11.07
(.05 probability). There is no significant difference between the
sample of this study and that of ASQC's
1987 study (there are no
data for ASQC 1986) .
The null hypothesis for the "Employee involvement in problem
solving"
category is accepted.
The chi-square value is 3.20. The
.05 probability is 11.07.




category/ when examined using the
chi-square method, shows
significant difference between popula-
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tions. The chi-square value is 22.34. The .05 probability is
18.31. 22.34 > 18.31; the null hypothesis is rejected.
The null hypothesis is accepted for the "Evaluation of quality
objectives"
category. 12.21 (chi-square) < 18.30 (.05
probability) . No significant differences exist between popula
tions.
The null hypothesis for the "Mandatory skills
training"
category is rejected. The chi-square value is 26.42. The .05
probability is 11.07. 26.42 > 11.07. Significant differences
exist between samples.
The null hypothesis for the "Statistical process control"
category must be rejected. 37.92 (chi-square) > 18.31 (0.5
probability) . There is significant difference between populations.
The "Internal and external surveys" category shows significant
differences between populations when examined using chi-squares.
The chi-square value, 28.45 > 11.07, the .05 probability value.
The null hypothesis is rejected.
The null hypothesis for the "Quality improvement
teams"
category must be rejected. 20.02 (chi-square) > 18.31 (.05
probability) . There is significant difference between populations.
The data for question 16a yield a chi-square value of 21.73.
The .05 probability is 3.84.
21.73 > 3.84; therefore, the null
hypothesis is rejected. Significant difference exists between
samples. The respondents to this study were much less likely to
prepare a COQ report.
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The null hypothesis, as tested by survey question 17, is
rejected. The chi-square value is 13.26, the .05 probability is
9.48. 13.26 > 9.48. No significant agreement exists regarding the
importance of quality improvement as a strategic activity.
Sample surveys are subject to sampling error. Sampling error
can be defined as "the extent to which results may differ from what
would be obtained if the whole population had been interviewed". (1)
The number of responses largely determines the size of such
sampling errors.
Recommended Allowance for Sampling Error of a Percentage
(In percentage points at 95 in 100 confidence level)*
Sample size 600 350 100 50
Percentages Near 10 2 3 6 8
Percentages Near 20 3 4 8 11
Percentages Near 3 0 4 5 9 13
Percentages Near 40 4 5 10 14
Percentages Near 50 4 5 10 14
Percentages Near 60 4 5 10 14
Percentages Near 70 4 5 9 13
Percentages Near 80 3 4 8 11
Percentages Near 90 2 3 6 8
*The chances are 95 in 100 that the sampling error is
not larger than the figures shown.
A matter of concern is the sampling error associated with
non-
response. Rex V. Brown, in his "Evaluation of Total Survey
Error"
from the Journal of Marketing Research, states,
"Classical con
fidence intervals are used to
explain random sampling fluctuations,
but often the intervals are
minor sources of error compared with
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errors of . . . non-response
..-".( 2 )
While the response rate to this survey can be considered
particularly good, the problem of non-response error should be
understood. Without 100% response it is impossible to
categorically state that all percentages are accurate. Those who
received the survey but did not respond may have done so for a
reason. Because this cannot be known, the reader should be
cautioned against perceiving the results of this study as wholly
representative of the population of American commercial printing
companies.
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CONCLUSIONS
An examination of the demographics of the sample reveals that
the majority of companies surveyed employ under fifty people on a
full-time basis. A detailed distribution is found in Figure 2.
The sample also shows the majority of respondents estimate their
annual sales at three million dollars or more (Figure 3) .
Geographic breakdowns in Figures 4 and 5 indicate that the
majority of companies included in this survey are located and
operate primarily in the Midwest and Northeast, the Midwest being
the most common location.
The responses to question 5 indicate that the majority of this
population consider their operations to be primarily service
enterprises (Figure 6) .
Research Question 1 of this study asked to what level is the
top management of American commercial printing firms aware of
modern quality concepts. One of the fundamental concepts of
current quality thought is that a direct, positive relationship
exists between quality and
productivity- That is, as quality
improves, productivity also improves. The awareness of top
management to this relationship was tested by survey question 7 .
Hypothesis la., regarding the agreement of management on this
relationship, was accepted.
The overwhelming majority of the



































































































































TO SURVEY QUESTION 7
Figure 7
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Hypothesis lb., corresponding to survey question 8, asks the
respondent to estimate the cost of quality in his/her firm as a
percent of sales (Figure 8) . Hypothesis lb. was rejected; sig
nificant agreement does not exist among the executives in this
survey concerning the cost of quality. As is apparent in Figure 8,
the majority of respondents gave low estimates of their cost of
quality in comparison with the national estimate of a 25% cost of
quality. When we consider this, together with the results of
survey question 16a., it is obvious that most executives in this
survey are basing their estimates of their cost of quality on
assumptions, not data. Hypothesis lh. , which stated that there is
agreement among respondents concerning their preparation of a cost
of quality report, was accepted. Overwhelmingly, the answer was
no, a cost of quality report is not prepared (Figure 9) . It is
believable, then, that the top executives of America's commercial
printing companies are unaware of the cost of quality
within their
firms and lack an understanding of the cost of quality concept.
Hypothesis lc. , as tested by question 9, was rejected. There
is no significant agreement among top management in this survey as
to what method would offer the greatest potential to
reduce costs
in their firms. "Increasing employee
motivation"
was most
frequently cited as being the
most effective way to reduce costs.
Apparently few are familiar
with Philip Crosby, who states, "I have
never felt that you could




was seen by only 6.3% of those
responding as having the

































































TO SURVEY QUESTION 16A
Figure 9
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Because little or nothing can be done to improve long-term employee
motivation, it seems unlikely that it should generate such a
favorable response. Considering Crosby's quote, "A company with
a well run quality management program can get by with less than
2.5 percent of sales (going to quality cost).", and, considering
the estimate for cost of quality in America averages 25%, a 6.3%
response favoring improvements in quality seems paltry. Improving
quality can represent a major cost savings. This is not understood
by the top executives of commercial printing companies in America
(Table 1) .
Hypothesis Id. stated that there would be agreement among
executives concerning the importance of issues facing their
companies. It was hypothesized that each issue would have an equal
percentage of respondents selecting it as most critical. The
hypothesis was tested by question 10 and rejected. It is obvious
that the inter-related issues of service quality, product quality,
and productivity are of great concern to top management in American
printing firms (Table 2) .
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Table 1.
TABLE 1. RESPONSES TO QUESTION 9
If you were looking for ways to reduce costs in your firm, which
of the following do you think would offer the greatest potential?
(Question 9)
NAPL/RIT ASQC '87 ASQC '86
Increase employee motivation 25.6% 37.0% 43.0%
Automation/process improvement 15.2% 25.0% 26.0%
Advances in technology 6.1% 25.0% 22.0%
Upgrading education/training 23.0% 25.0% N/A
Improvements in quality 6.3% 24.0% 21.0%
Improvements in operating system 22.2% 23.0% 27.0%
Improvements in employee comp. .2% 6.0% N/A
Don't know 1.5% 2.0% 4.0%
Improvements in product design N/A 14.0% 14.0%
ASQC allowed multiple responses on this question. While multiple
responses were tallied for this question in this survey, the
questionnaire discouraged multiple responses.
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Table 2.
TABLE 2. RESPONSES TO QUESTION 10
In the next three years, how critical will the following issues be
to your company? Rate each using a ten-point scale in which ten
means the issue is extremely critical and one means the issue is
not at all critical. (Question 10) (Respondents answering 10,




















?Totals exceed 100% due to multiple responses,
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Hypothesis le., as tested by question 11, was rejected. Top
management saw striking differences between the importance of
quality improvement measures (Table 3). Employee education (77%)
was seen as the single most important element in improving quality.
Employee motivation (74.8%) rated second as a quality improvement
tool. This illustrates an attitude of management which blames the
work force for poor quality. To quote John Compton, "The amount
of quality loss than can be attributed to operators is somewhere
between 6 and 15 percent of the total. "(2) If management truly
believes quality is everybody's job, this attitude must change.
Process control (53.1%) must become the prominent method of quality
management .
Inspection of finished product is still a popular technique.
Of the respondents, 30.2% consider "more product
inspection"
a
highly important quality improvement method. Those companies who
rely on inspection to assure quality are ignoring the flaws in
their systems, throwing away potential profits, and opening their
markets to competition based on quality and price.
Hypothesis If., as tested by survey question 13, is rejected.
Significant differences are evident in the frequency in which
respondents identified their greatest quality-related costs
(Table 4) . The study shows that 55.2%
of the executives polled see
rework as their greatest cost in the quality area. This is a
surprisingly large figure, considering
that only 6.3% of respon
dents to this survey said that
improvements in quality offered the
greatest potential for reducing
costs. Apparently few top execu-
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TABLE 3. RESPONSES TO QUESTION 11
There are many ways to improve quality in general throughout
American business. Using a ten-point scale, please rate the
following in terms of importance, with ten meaning it is a very
important way to improve quality and one meaning it is not
important at all. (Question 11) (Results tallied represent
responses of "10", "9", and "8", meaning of high importance.)
NAPL/RIT ASOC '87 ASOC '86
Employee motivation 74.8% 85.0% N/A
Change in corporate culture 3 0.2% 82.0% 41.0%
Employee education 77.0% 74.0% 76.0%
Process control 53.1% 53.0% 45.0%
Expenditures on capital equipment 30.9% 45.0% 38.0%
More control over suppliers 16.7% 36.0% 32.0%
More product inspection 30.2% 29.0% 21.0%
Improved administrative output 29.2% 28.0% 24.0%
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Table 4.
TABLE 4. RESPONSES TO QUESTION 13
Which of the following represents your greatest cost in the quality
area? (Question 13)
NAPL/RIT ASOC '87 ASOC '86
Lost sales 17.8% 36.0% 38.0%
Rework costs 55.2% 23.0% 24.0%
Repair costs N/A 12.0% 12.0%
Cost of waste/scrap 21.6% 10.0% 11.0%
Warranty costs N/A 7.0% 9.0%
Inspection costs 7.8% 5.0% 10.0%
No answer .2% N/A N/A
Don't know N/A 10.0% 11.0%
* * *
?Totals exceed 100% due to multiple responses
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Survey question 14 was the test instrument for hypothesis lg.
The hypothesis was rejected; significant differences were found
between the work experiences of executives polled by this study
(Figure 10). of those responding, 52.3% believed increasing
quality led to greater profit. Of the respondents, 14.2% indicated
that their experience was that increasing quality leads to in
creased productivity. of the same population, 79.5% agree that
improving quality leads to improved productivity. But the com
parison of these figures would indicate few have seen the
quality/productivity relationship in their work place.
Hypothesis li., as tested by survey question 18, is rejected.
In overwhelming and significant frequency, top executives indicated
that their greatest competitive quality challenge would come from
other domestic printers (Figure 11) . Apparently printers have not
yet felt the pressure of superior quality foreign products on their
markets, as have other industries.
Hypothesis lj . was rejected. Survey question 19 asked where
the executives of American commercial printing firms see their
greatest competition on the basis of cost coming from (Figure 12) .
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RESPONSES TO SURVEY QUESTION 19
Figure 12
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Research Question 1 asked to what extent is the top management
of American commercial printing companies aware of modern quality
concepts and procedures. The answer is that they are concerned
about quality but have a limited understanding of the concepts and
implementations. Yes, the majority of the industry does see the
relationship between quality and productivity, but no depth of
understanding is apparent. Extremely few believe improving quality
lowers costs, but many see rework representing a major portion of
their costs. A relatively large percentage believe inspection is
a viable means of quality control. Many executives seem eager to
place the blame for poor quality on the work force, without
investigating the quality of their processes. Very few have a good
estimate of their cost of quality. Many are taking no action to
understand how much they are spending on poor quality -
Research Question 2 asks to what extent have modern quality
techniques and procedures been practiced in the American commercial
printing industry.
As a measure of this survey, question 12, the testing instru
ment for hypothesis 21., asks what indicators top management uses
to determine the status of product and service quality in their
firms. Hypothesis 2a. was rejected, due to the significant
differences between the frequency in which such indicators are used
(Table 5) . Of the respondents,
16.3% stated that their firms' cost
of quality was an indicator;
15.9% stated that quality auditing was
used as an indicator in their firms; and 23.0% said that market
research played a role in determining the status of quality in
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their firms. These are all examples of advanced quality practice.
The flip side of the coin is that 78.9% of those surveyed said
customer complaints were a major indicator of quality status. This
shows reactive, rather than preventative, thinking. Of the




TABLE 5. RESPONSES TO QUESTION 12
In determining the status of quality of your products or services,

































Hypothesis 2b., as tested by survey question 13, was rejected.
Inspection costs are the lowest of all the quality-related costs
(Table 4) .
Hypothesis 2c. was tested by survey question 15. The hypothe
sis was rejected. Differences do exist in the frequency quality
improvement programs and/or methods used. Only 3.4% of the sample
stated that they used statistical process control very often, and
33.8% said they never used quality improvement teams. A complete
listing of the responses to question 15 is contained in Table 6.
Suffice it to say here that less technical quality improvement
methods, such as "visible top management
leadership"
and "employee
involvement in problem solving", were more frequently indicated as
being used often or very often. Although proven to be successful,
the more technical quality improvement measures (statistical process
control (SPC) , for example) are infrequently used. Quality improve
ment must be given more than lip service if it is to succeed. To
quote Philip Crosby, "American business has had all the problems it




TABLE 6. RESPONSES TO QUESTION 15
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Table 6.




Often Often times Rarely Never (N/A)
Top management leadership
NAPL/RIT 52.6% 32.6% 10.4% 1.3% .8% 2.3%
ASQC '87 41.0% 40.0% 14.0% 3.0% 2.0% *
ASQC '86 N/A N/A N/A N/A N/A N/A
Employee involvement
NAPL/RIT 24.3% 46.7% 25.2% 1.7% .4% 1.7%
ASQC '87 26.0% 23.0% 4.0% 2.0% 2.0% *
ASQC '86 N/A N/A N/A N/A N/A N/A
Total quality control
NAPL/RIT 14.4% 29.6% 35.3% 11.0% 5.0% 4.7%
ASQC '87 38.0% 30.0% 16.0% 6.0% 4.0% 6.0%
ASQC '86 32.0% 31.0% 20.0% 6.0% 6.0% 5.0%
Evaluation of quality
NAPL/RIT 12.7% 30.4% 35.1% 15.0% 4.7% 2.1%
ASQC '87 24.0% 35.0% 23.0% 9.0% 5.0% 4.0%
ASQC '86 27.0% 29.0% 22.0% 12.0% 7.0% 3.0%
Mandatory skills training
NAPL/RIT 4.2% 26.3% 38.3% 25.4% 8.5% 3.4%
ASQC '87 20.0% 38.0% 25.0% 12.0% 4.0% 1.0%
ASQC '86 N/A N/A N/A N/A N/A N/A
SPC
NAPL/RIT 3.4% 11.0% 20.3% 31.5% 30.2% 3.6%
ASQC '87 17.0% 28.0% 18.0% 15.0% 14.0% 8.0%
ASQC '86 18.0% 26.0% 20.0% 18.0% 13.0% 5.0%
Surveys
NAPL/RIT 2.1% 9.3% 32.1% 25.8% 27.1% 3.6%
ASQC '87 13.0% 28.0% 27.0% 21.0% 9.0% 2.0%
ASQC '86 N/A N/A N/A N/A N/A N/A
Quality improvement teams
NAPL/RIT 5.1% 8.7% 25.2% 23.9% 33.8% 3.3%
(salaried) ASQC '87 14.0% 25.0%
24.0% 17.0% 17.0% 3.0%
(hourly) ASQC '87 12.0% 26.0%
23.0% 18.0% 17.0% 4.0%
ASQC '86 N/A N/A N/A N/A N/A N/A
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Survey question 16b. asked those who answered question 16a.
positively (21.4% of the entire sample) how often a cost of quality
report was prepared in their organization (Figure 13). The
majority, 69.3%, responded that such a report was prepared monthly.
Hypothesis 2d. was tested by question 20 and rejected. There
is no significant agreement between the top management of American
commercial printing firms concerning their quality positions. The
sample was, however, divided into two sizable parts (Table 7) . Of
the respondents, 35.3% said that their firms practiced organiza
tion-wide quality procedures and had formal organization-wide
quality policies. Also, 43.9% said that their firms had no formal
quality policies in place and that the responsibility for quality
had been left to individual department managers. The responses for
this question have almost an all-or-nothing distribution. Respon
dents show, for the most part, either very limited quality
organization or a well-developed one. There is no immediately
apparent cause for this distribution.
Research Question 2 asked to what extent are modern quality
measures being practiced in America's commercial printing firms.
There is little reason for optimism here. The printing industry
shows a reactive interest in determining the quality of its
products, relying primarily
on customer complaints as a means of
information. There is evidence that printing companies are not
serious about using proven quality
control techniques, possibly due
to the difficulty of implementing
them initially. The small number
of executives who do
prepare cost of quality reports do so on a
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monthly basis, which would appear
adequate. Lastly, 52.8%
of the

















TABLE 7. RESPONSES TO QUESTION 20
Which of the following best describes your company's position?
(Question 20)
NAPL/RIT
Company-wide quality policies 35.3%
Quality control department responsible 6.8%
Quality control restricted to printing 4.9%
No formal quality policies, dept. managers responsible
43.9%




Research Question 3 asks about the perceived benefits of
quality improvement.
Hypothesis 3a. was tested by question 7 on the survey. The
hypothesis was accepted. There is substantial and significant
agreement concerning the benefits to productivity when quality is
increased (Figure 7) .
Question 14 was used to test hypothesis 3b. The hypothesis
was rejected. There was a significant difference in the frequency
of each of the four work experiences chosen (Figure 10) . The
primary benefit that was perceived when improvement in quality was
made is an increase in profitability. Other perceived benefits are
cost reduction and greater productivity- Of the respondents, 15.7%
indicated that increasing quality had a negative impact on profit,
costs, and productivity.
Question 17 on the survey was the testing instrument for
hypothesis 3c. The hypothesis was rejected. There are significant
differences in the level of activity of American commercial
printing firms in regard to quality as a strategic activity
(Table 8) . The highest percentage of respondents claimed only
recent knowledge of quality improvement as a strategic activity
(38.7%) . Of those who were active, 5.7% stated that they have been
frustrated with the results of their quality improvement measures,
whereas 28.3% of the respondents claimed that they had received
significant benefit from their quality improvement activity. That
benefit may have been
in the form of increasing profitability,
increasing market share,
increased customer loyalty, or other
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benefits.
Research Question 3 asked about the benefits associated with
improved quality- Respondents to this survey certainly perceive
that there are benefits to be had when quality is increased.




TABLE 8. RESPONSES TO QUESTION 17
There has been discussion in recent years about the importance of
quality improvement as a strategic activity- Which of the
following best describes your level of activity? (Question 17)






























Research Question 4 asks how the sample in this study compares
to the samples in the studies conducted in 1987 and 1986 by ASQC.
Chi-square analysis and the null hypothesis are applied to all
survey questions discussed in this comparison section, taking the
form of: There is no significant difference between the population
sampled for this study and the populations sampled by ASQC in 1987
and/or 1986.
The responses for question 6 of this survey were compared to
those of the ASQC 1986 survey- Question 6 contains four sub
divisions which the respondent was asked to rank. These areas are:
quality, schedule, cost, and profit. The null hypothesis for the
"quality"
subdivision was rejected. The ASQC 1986 population
indicated much greater concern for quality than did the population
of this survey. Of the ASQC population, 57% indicated quality was
the most important item of the four, compared to 38.5% of this
study's population. The null hypothesis was also rejected for the
"schedule"
subdivision. Of ASQC's population, 1% consider the
schedule the most important item, compared to 18% of this survey's
population. The null hypothesis was also rejected for the
"cost"
category. Fewer of the respondents of ASQC's survey considered
cost important (9%), as opposed to 20.9% of this study's popula
tion. Lastly, the null
hypothesis for the "profit" category was
accepted. There is no significant difference between populations
in regard to this question. A detailed examination of responses
for this question can be found in














































TABLE 9. RESPONSES TO QUESTION 6
Please rank the following four items in order of their level of
importance to you. Rate each item using a 4 -point scale from least
important (1) to most important (4) . (Question 6)





(most important) 4 38.5% 57.0% N/A
3 19.9% 28.0% N/A
2 17.5% 11.0% N/A
(least important) 1 22.2% 3.0% N/A
4 18.8% 1.0% N/A
3 31.3% 10.0% N/A
2 30.4% 22.0% N/A
1 17.5% 66.0% N/A
4 20.9% 9.0% N/A
3 23.0% 31.0% N/A
2 24.3% 46.0% N/A
1 29.9% 13.0% N/A
4 29.9% 32.0% N/A
3 25.3% 29.0% N/A
2 20.9% 20.0% N/A
1 21.9% 18.0% N/A
No answer N/A 1.05 N/A
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The populations of this study and the ASQC's 1986 survey show
no significant difference concerning survey question 7. The null
hypothesis is accepted. Both populations agree substantially that
a direct positive correlation exists between quality and produc
tivity.
When the ASQC samples and this survey's samples are compared
regarding their estimated costs of quality, an interesting pattern
is observed. The ASQC samples generally show decreasing per
centages of responses as cost of quality estimates increase. The
sample drawn for this survey shows no such pattern; indeed, the
samples of this survey show a more realistic view of cost of
quality. Significantly higher proportions of printing company
executives see their cost of quality above 10%. While that figure
is most likely still low, it does come closer to the national
estimate of 25% (Figure 8) . The null hypothesis for this question
was rejected.
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The null hypothesis for question 9 was rejected. The popula
tions demonstrate significant differences regarding their choice
of ways to reduce costs. All populations show favor toward
improving employee education as a cost-saving measure. The
respondents to this study were less inclined to choose improving
quality as a cost-cutting technique than were those of the ASQC
studies. Also, American business as a whole, as surveyed by ASQC,
was considerably more likely to choose advances in technology as
offering cost savings potential than were the respondents to this
survey .
The null hypothesis related to question 10 was rejected. No
significant agreement exists between samples regarding which issues
will be extremely critical. Service quality, product quality, and
productivity were all issues frequently cited by each sample as
being extremely critical. Issues such as government regulation,
product liability, and labor relations were less frequently rated
"extremely
critical"
by the respondents to this survey than the
respondents to ASQC's studies (Table 2). A category not included
in the ASQC surveys was added to this survey. "Availability of
labor", the added category,
received a 21.8% response. Some
executives in American commercial printing firms see the size of
the labor pool as a critical factor in the upcoming
years.
The null hypothesis for
question 11 was rejected, meaning that
no significant agreement
exists between populations. Survey ques
tion 11 asked the respondent
methods of quality improvement on a
ten-point scale. While there
are obvious differences between
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samples, there are also some apparent relationships. The response
rates concerning "employee motivation" and "process control" are
very similar.
Survey question 12 asked executives what indicators they use
to determine the status of their products and/or services. The
null hypothesis was rejected, meaning that the samples showed sig
nificantly different preferences regarding the methods they use to
evaluate quality (Table 5) . The responses to this survey were
higher in two critical areas: customer complaints and inspection.
The sample in this survey relies over five times more on consumer
complaints than did the sample of the 1987 American industry survey
(ASQC) . Nearly 50% more executives in this study use inspection
to gather quality information than did the 1987 American industry
survey executives. The conclusion would have to be made that the
top management of American commercial printing firms are less
sophisticated regarding methods of determining product and service
quality than executives in American industry as a whole.
The null hypothesis was rejected when tested by question 13
of the survey. There are significant differences in the levels of
various quality costs among the
populations of the ASQC studies and
of this study (Table 4) . Better
than twice as many respondents to
this survey saw rework
costs as their greatest than did the respon
dents to ASQC's surveys. The cost of lost sales was considerably
less frequently indicated as a
major source of quality cost by this
study's sample than by the samples of American industry as a whole.
This may be due to a
lack of understanding of what constitutes cost
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of quality. "Lost sales"
may not be considered, by many executives
in the commercial printing industry, as a quality-related cost.
The null hypothesis associated with survey question 14 was
rejected. There is no significant agreement among samples. Execu
tives from both samples were most likely to choose "increasing
quality leads to greater profit" from the list of quality-related
work experiences. A higher percentage of respondents to this
survey indicated that their experience was that quality had a
negligible positive impact on profit, productivity, and/or cost
reduction. See Figure 10 for a detail of response rates.
Question 15 of the survey is subdivided into the following
categories: top management leadership, employee involvement in
problem solving, total quality control, evaluation of quality
objectives, mandatory skills training, statistical process control,
internal and external surveys, and quality improvement teams. The
responses of the three samples were compared for each subdivision
(Table 6) .
The null hypothesis for the subdivision regarding the use of
top management leadership was accepted. There are no significant
differences between samples. That is to say that American industry
as a whole uses top management leadership with the same frequency
as America's commercial printing industry -
The null hypothesis for the category "employee involvement in
problem
solving" is accepted. Significant differences between
samples do not exist. The
commercial printing industry uses this
technique as frequently as American industry as a whole.
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In the "total quality
control"
subdivision significant dif
ferences exist between samples. The null hypothesis was rejected.
The executives of American commercial printing firms were substan
tially less apt to use total quality control at their companies.
The null hypothesis was accepted for the "evaluation of
quality
objectives"
category. The top management of companies in
this survey were in significant agreement with the population
sampled by ASQC as to the frequency they use this program.
There is no significant agreement among the samples concerning
the frequency "mandatory skills
training" is used. The executives
of American commercial printing companies are less likely to be
involved in this kind of training than are their counterparts in
American industry as a whole. The null hypothesis is rejected.
There is significant disagreement among the three samples as
to the frequency in which statistical process control is used. The
null hypothesis is rejected. SPC is far less likely to be used by
commercial printing firms in America than by the remainder of
American industry- One-fifth as many of the executives surveyed




counterparts in the rest of American industries. Twice as many
said that they never use SPC.
The null hypothesis for the "internal and external
surveys"
subdivision was rejected.
Significant differences exist between
the samples. The top management of American commercial printing
companies are much less apt to use quality surveys than executives
in American industry as a whole.
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The null hypothesis for the category of "quality improvement
teams"
was rejected. The samples in this study use such teams
substantially less frequently than do their counterparts in the
remainder of American industry -
In summary of question 15, it should be noted that the
American commercial printing industry is less likely to use
precise, technical methods, such as statistical process control and
mandatory skills training, than is American industry as a whole.
The commercial printing industry in America seems more comfortable
with the less concrete methods of "top management
leadership"
and
"employee involvement in problem solving" than it does with the
more highly structured programs. American industry as a whole
seems more apt to participate in a variety of programs, including
SPC, than does the commercial printing industry.
The null hypothesis for survey question 16a. was rejected.
There is substantial disagreement between samples. The majority
of executives polled by ASQC responded that a report on cost of
quality was prepared in their firms. The vast majority of American
commercial printers questioned by this study indicated that such
a report was not prepared (Figure 9) .
The null hypothesis tested by survey question 17 was rejected.
A substantially higher
percentage of American industry as surveyed
by ASQC reported that they
had seen significant results and
benefits from using quality
improvement as a strategic activity
than did the respondents to
this study. The sample of commercial
printing company
executives more frequently indicated that they had
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recent knowledge and awareness of quality concepts, but that they
were still only exploring program possibilities. See Table 8 for
a detailed analysis of responses.
When the null hypothesis is tested against survey question 18
it must be rejected. Significant difference between the popula
tions exist. American industry as a whole is more concerned with
foreign competition based on quality than is this country's
commercial printing industry. The population surveyed by ASQC is
more apt to see Asia as a competitive threat than is the sample
taken for this study (Figure 11) .
In summary, it can be said that with but a few exceptions the
sample of commercial printing executives in this study and the
executives surveyed from American industry en masse are not of a
like mind concerning quality issues. As we saw from the results
of questions 17 and 15, commercial printing firms are less active
in quality improvement programs than is the rest of American
industry. Executives in the commercial printing industry tend to
judge the quality status of their products and
services by the
level and intensity of customer complaints they receive or by the
amount of defective product they find while performing inspections.
As a whole, American industry is
more apt to determine the status
of quality of its
goods and services by the profitability of
business or by customer
suggestions. It may be that this country's
commercial printing industry
could take lessons not only from
quality experts
such as Deming and Juran but from neighboring
domestic companies.
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A comparison was made between survey question 5 and survey
question 17 to determine if the level of quality improvement
activity among American commercial printing companies was related
to whether the firm considered itself a service or manufacturing
enterprise. By means of chi-square analysis it was determined that
no significant difference exists between the service and manufac
turing samples. The level of quality improvement as a strategic
activity is unrelated to whether an organization perceives itself
as a service or manufacturing enterprise (Table 10) .
(Chi-
square = 75.13 > 16.91 = .05 probability.)
Similarly, the responses to question 5 were compared to those
of question 6 as a means of discovering if the orientation of a
company towards service or manufacturing had any relation to how
it ranked quality, cost, profit and schedule in terms of
importance. No relation was found when data were examined using
chi-squares (Table 11). (Chi-square = 90.02 > 28.86 = .05
probability.) Neither service nor manufacturing samples showed
significant difference concerning any single item.
Sales volume, survey question 3, was compared with
question 17, regarding the use of quality
as a strategic activity.
Using chi-square analysis
(chi-square = 52.37 > 36.41 = .05
probability) , it is
apparent that among this sample no relationship
exists between sales volume and
the level of quality improvement
as a strategic
activity. Large companies are no more or less




TABLE 10. COMPARING RESPONSES TO QUESTIONS 5 AND 17
Service/Manufacturing (Question 5) vs. Quality as a Strategic
Activity (Question 17)
Service Manufacturing Both No answer
Significant 29.2% 26.7% 30.0% 25.0%
Recent 36.9% 45.0% 30.0% 25.0%
No results 4.8% 5.0% 10.0% 0%
Frustrated 4.8% 7.2% 0% 0%
No need 2.6% 2.8% 0% 0%
Don't know 18.1% 12.3% 30.0% 50.0%
No answer 3.6% 1.1% 0% 0%
Table 11.
TABLE 11. COMPARING RESPONSES TO QUESTIONS 5 AND 6
Service/Manufacturing (Question 5) vs. Important Items (Question 6)
Service 1
39.1%
tenufacturincT Both No answer
Quality 35.0% 60.0% 25.0%
Schedule 19.6% 20.0% 10.0% 0%
Cost 22.1% 18.3% 40.0% 50.0%
Profit 24.0% 35.6% 20.0% 75.0%
No answer 3.7% 1.1% 0% 0%
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Table 12.
TABLE 12. COMPARING RESPONSES TO QUESTIONS 3 AND 17
Sales Volume (Question 3) vs. Quality as a Strategic Activity
(Question 17)
Up to 500M- 5MM-
500M 1MM 1MM-2MM 2MM--3MM 3MM-5MM 10MM 10MM+
Significant 26.7% 31.1% 26.0% 23 .2% 25.4% 34.1% 27.1%
Recent 35.6% 22.2% 40.3% 44,.6% 45.1% 33.0% 48.2%
No results 0% 0% 2.6% 0% 7.0% 7.7% 10.6%
Frustrated 6.7% 6.7% 2.6% 7 .2% 5.6% 5.4% 7.1%
No need 2.2% 4.4% 6.5% 0% 4.2% 0% 1.2%
Don't know 26.7% 26.7% 18.2% 21 .4% 9.9% 16.5% 4.7%
No answer 2.2% 8.9% 3.8% 3 .6% 2.8% 3.3% 1.2%
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When sales volume (question 3) was compared to cost-cutting
methods (question 9) , it was found that companies with sales
revenues of 10 million dollars or more are more apt to see quality
improvement as a way to reduce costs. The statistical significance
of this comparison is proven by using chi-square analysis.
(Chi-
square = 43.36 > 55.75 = .05 probability.) These data are
illustrated in Table 13. While the differences between percentages
are small, it should be noted that nearly twice the percentage of
respondents in the "10 MM+" category see quality improvement as a
means of cost reduction, as do the respondents in the "5 MM to
10 MM" category.
Comparison was made to see if there was significant agreement
between geographic locations (question 4b.) and quality improvement
as a strategic activity (question 17) . Chi-square analysis indi
cated that no agreement exists (chi-square = 132.91 > 55.75 = .05
probability) . Commercial printing firms in particular geographic
areas show no superiority to companies in other locations regarding
their levels of quality improvement activity (Table 14) .
A similar comparison was done regarding area of operation as
compared to quality position
(question 20) . No relationship was
found (Table 15) . Chi-square
analysis found no significant agree
ment (chi-square
= 74.64 > 36.41
=
.05 probability). Quality
position is not greatly influenced by geographic location.
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Table 13.
TABLE 13. COMPARING RESPONSES TO QUESTIONS 3 AND 9
Sales Volume (Question 3) vs. Ways to Reduce Costs (Question 9)
Up to 500M- 5MM-
500M 1MM 1MM-2MM 2MM-3MM 3MM-5MM 10MM 10MM+
Employee 22.2% 31.1% 27.3% 28.6% 28.2% 25.3% 20.0%
Automation 15.6% 20.0% 22.1% 17.9% 11.3% 12.1% 12.9%
Education 20.0% 15.6% 19.5% 25.0% 25.4% 23.1% 28.2%
Compensation 0% 0% 0% 0% 0% 0% 0%
Technology 8.9% 6.7% 2.6% 5.4% 8.5% 9.9% 2.4%
Quality 4.4% 4.4% 3.9% 5.4% 4.2% 6.6% 12.9%
Operating 28.9% 15.6% 20.8% 23.2% 21.1% 20.9% 22.4%
Don't know 2.2% 2.2% 1.3% 0% 2.8% 1.1% 1.2%
No answer 2.2% 4.4% 2.5% 1.9% 0% 1.1% 0%
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Table 14.
TABLE 14. COMPARING RESPONSES TO QUESTIONS 4B AND 17
Area of Operation (Question 4b) vs. Quality as a Strategic Activity
(Question 17)
1
M.West South N.East West S.West N.West MultiDle
Significant 28.1% 35.3% 27.7% 17.6% 29.2% 25.0% 50.0%
Recent 39.3% 39.7% 38.5% 45.1% 37.5% 25.0% 50.0%
No result 5.6% 1.5% 5.4% 7.8% 0% 12.5% 0%
Frustrated 5.6% 4.4% 4.6% 5.9% 16.7% 12.5% 0%
No need .6% 1.5% 4.6% 5.9% 4.2% 0% 0%
Don't know 19.1% 14.7% 16.2% 13.7% 8.3% 25.0% 0%
No answer 1.7% 2.9% 3.1% 3.9% 4.2% 0% 0%
Table 15.
TABLE 15. COMPARING RESPONSES TO QUESTIONS 4B AND 2 0
Area of Operation (Question 4b) vs. Quality Position (Question 20)
M.West South N.East West S.West N.West MultijDie
Co. -wide 35.4% 38.2% 34.6% 34.1% 20.8% 25.0% 37,.5%
QC Dept. 6.2% 4.4% 7.7% 5.9% 12.5% 12.5% 12,.5%
Limited 2.8% 13.2% 5.4% 0% 4.2% 12.5% 12,.5%
No policy 45.5%
42.6% 42.3% 45.1% 50.0% 50.0% 37,.5%
No set 11.2% 4.4% 9.2% 5.9% 12.5% 0% 0%
No answer 0% 0% .8% 0% 0% 0% 0%
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Survey responses regarding competition on the basis of cost
were compared to those regarding competition on the basis of
quality (Table 16) . The overwhelming majority see other American
companies being the major competition in both areas. A slightly
larger percentage of respondents see Asia posing competition in
terms of cost than they do in terms of quality.
It should be obvious that demographic differences have little
or no relation to quality issues. Unlike the international
automobile market, no specific area has emerged as the quality
leader on the American commercial printing market. There is some
evidence that large printers have a better understanding of the
benefits in cost savings that improvements in quality can make.
This understanding may or may not being put to use. This study
gathered no evidence which would support the idea that larger
commercial printing firms have a better edge on quality improvement
as a strategic activity.
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Table 16.
TABLE 16. COMPARING RESPONSES TO QUESTIONS 18 AND 19
Competition on the Basis of Quality (Question 18) vs. Competition
on the Basis of Cost (Question 19)
Quality Cost










?Totals exceed 100% due to multiple responses,
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ENDNOTES TO THE CONCLUSION
rmrsaLy Quality Without Tears. McGraw-Hill Book
Company, New York, 1984, p. 55.
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(2)1JoJn cmpton, "Pitfalls in the Pursuit of Quality", T&E
News, vol. #17, no. 3 (April 1989), p. 6.
(3) Crosby, p. 172.
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RECOMMENDATIONS FOR FURTHER STUDY
In the future, further study might add to the base of
information concerning quality awareness within the commercial
printing industry provided by this survey.
Areas that might be explored in continued study include an
in-
depth examination of what printing companies factor in when
calculating their cost of quality. Along with this might be a
study of what elements actually constitute COQ in a commercial
printing operation.
The results of this study could be further examined to
determine if company size influences quality awareness issues other
than the ones discussed here.
Studies similar to this one might be repeated to determine if
quality awareness is increasing within the commercial printing
industry -
Case studies involving specific commercial printing companies
could be done to determine





Dear Graphic Arts Executive,
Quality is something everyone agrees should be achieved, but methods for attaining It vary
greatly. What defines a quality job and a quality printing operation?
NAPL is sending this survey to all of our members, plus a select list of industry representatives.
to determine the extent of quality control procedures currently used in the printing industry.
Findings will be published in an NAPL Special Report to be issued later in the year.
Your cooperation in filling out this survey would be greatly appreciated. Please take the five
minutes needed to answer the 20 short questions and mail the survey back to NAPL For your
convenience, the survey has been designed so that you can easily refold it, staple it and send
it back to us. No postage is necessary.












2. How many full time employees do you have?
3. Please give an estimate of the annual sales of your firm for 1988.





4a. In what area(s) are you located?
Northeast
West






















5. Do you consider your company to
be primarily a service or manufacturing enterprise?
Service Manufacturing
6. Please rank the following four Items In order of their level of Importance to you. Rate





7. Some people say there Is a direct positive correlation between productivity and quality.



















9. If you were looking for a way to reduce costs In your firm, which of the following do you
think would offer the greatest potential? (check only one)
Increased employee motivation Advances In technology
Automation or process improvements Improvements in quality
Upgrading employee education/training Improvements in operating system
Improvements in employee compensation Don't know
10. In the next three years, how critical will the following Issues be to your company? Rate
each using a ten point scale In which ten means the Issue Is extremely critical and one
means the Issue Is not at all critical.
Service quality Product quality Productivity
Government regulation Product liability Cost of material and labor
Capital availability Labor relations Availability of labor
11. There are many ways to Improve quality In general throughout American business. Using
a ten point scale please rate the following In terms of Importance, with ten meaning It Is
a very Important way to Improve quality and one meaning K Is not important at all.
Employee education Process control
Change in corporate culture Expenditure on capital equipment
More control over suppliers Improved administrative support group output
More product inspection _ Employee motivation
12. In determining the status of quality of your products or services, what indicators do you use?
Customer suggestions __ Profitability/volume of business
Market research/customer surveys Customer inquiries
__ Quality reports _ Inspections
_
Customer complaints _ Corporate quality auditing
Employee attitudes _ The competition
_
Cost of quality _
Other
13. Which of the following represents your greatest cost m the quality area? (Check only one)
_
Cost of rework _ Cost of waste/scrap
_
Product Inspection costs _ Cost of lost sales
14. Which of the following statements most accurately
reflects your work experience?
(Check only one)
__
Increasing quality leads to cost
reduction
_
Increasing quality leads to greater
profit
_
Increasing quality leads to greater productivity
_
None of the above, increasing quality increases cost and decreases
productivity and profit.
15. How often does your company use the following programs or methods?
Very often Often Sometimes Rarely Never
Visible top management leadership
Employee involvement in problem solving _____ ____
Total quality control
Evaluation of quality objectives as
part of personnel evaluation process
_ _____ _____ _____
Mandatory skills training
Statistical process control









16b. If yes, how often Is such a report prepared?
_ Weekly _ Quarterly _ Longer
Monthly _ Annually
17. There has been discussion In recent years about the Importance of quality Improvement as a
strategic activity. Which of the following best describes your level of activity?
(Check only one)
Significant results achieved, increasing profitability, increased market share, increased
employee morale, increased customer loyalty, other benefit.
Recent knowledge and awareness, exploring program possibilities
Program in place, no results yet
Program in place, frustrated with results
No need to use quality improvement as a business strategy
Don't know
18. Where win your greatest competitive quality challenge come from In the next five years?
Other American companies Canada Mexico
Asia Other Dont know
19. Where win your company's greatest competition come from in terms of cost?
_
Other American companies _ Canada Mexico
___
Asia Other Don't know
20. Which one of the following best describes your company's quality position? (Check only one)
_
Companywide quality policies and procedures within
each department
Quality control department responsible
for companywide quality
Formal quality procedures and
responsibilities restricted to printing
__
No formal quality policies or procedures, quality
control is the responsibility of
individual department managers
__
No formal set of quality policies or responsibilities
Thank you tor taking the time to complete
this survey. Please refold the survey with NAPL's
address on the outside, tape and mall.
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